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  ﭼﻜﻴﺪه
ﺗﺮﻳﻦ ﺑﻴﻤﺎري ﻫﺎي اﻧﮕﻠﻲ ﻣﻨﺘﻘﻠﻪ از ﺑﻨﺪﭘﺎﻳﺎن اﺳﺖ ﻛﻪ اﻳﺮان از ﻣﻨﺎﻃﻖ  ﻟﻴﺸﻤﺎﻧﻴﺎزﻳﺲ ﭘﻮﺳﺘﻲ ﻳﻜﻲ از ﻣﻬﻢ ﻣﻘﺪﻣﻪ و اﻫﺪاف:
اﻧﺪﻣﻴﻚ ﺑﻪ ﺣﺴﺎب ﻣﻲ آﻳﺪ و ﺷﻴﻮع آن در ﻛﺸﻮر رو ﺑﻪ اﻓﺰاﻳﺶ اﺳﺖ. ﻣﻘﺎوﻣﺖ ﺑﻪ آﻧﺘﻲ ﻣﻮان ﻫﺎ ﻳﻚ ﻋﺎﻣﻞ اﺳﺎﺳﻲ در ﺷﻜﺴﺖ 
ﮕﻞ و ﻫﻤﭽﻨﻴﻦ ( اﺳﺖ. ﺷﻨﺎﺳﺎﻳﻲ ﻣﻜﺎﻧﻴﺴﻢ ﻫﺎي ﻣﺘﻘﺎﺑﻞ ﻣﻴﺰﺑﺎن و اﻧLCAدرﻣﺎن در ﻟﻴﺸﻤﺎﻧﻴﺎزﻳﺲ ﭘﻮﺳﺘﻲ آﻧﺘﺮوﭘﻮﻧﻮﺗﻴﻚ )
ﺷﻨﺎﺧﺖ ﻣﺎرﻛﺮ ﻫﺎي دﻗﻴﻖ ﻣﻠﻜﻮﻟﻲ اﻧﮕﻞ ﻟﻴﺸﻤﺎﻧﻴﺎ ﺗﺮوﭘﻴﻜﺎ ﺑﺮاي ﺗﻤﺎﻳﺰ اﻳﺰوﻟﻪ ﻫﺎي ﺷﻜﺴﺖ درﻣﺎن و ﺣﺴﺎس در ﺟﻬﺖ ﻃﺮاﺣﻲ 
اﺳﺘﺮاﺗﮋي ﻫﺎي اﻓﺰاﻳﺶ اﺛﺮﺑﺨﺸﻲ دارو ﺿﺮوري ﻫﺴﺘﻨﺪ. در ﻣﻄﺎﻟﻌﻪ ﺣﺎﺿﺮ، ﺑﻴﺎن ژن ﻫﺎي ﻣﻘﺎوﻣﺖ اﻧﮕﻠﻲ و ﻫﻤﭽﻨﻴﻦ ﺑﻴﺎن 
ﻢ آرژﻳﻨﺎز در ﺑﻴﻤﺎران ﺷﻜﺴﺖ درﻣﺎن در ﻣﻘﺎﻳﺴﻪ ﺑﺎ ﺑﻴﻤﺎران ﺣﺴﺎس آﻟﻮده ﺑﻪ آﻧﺰﻳﻓﻌﺎﻟﻴﺖ ، ﺑﻌﻀﻲ از ﺳﺎﻳﺘﻮﻛﺎﻳﻦ ﻫﺎ و sRLT
 ﻟﻴﺸﻤﺎﻧﻴﺎ ﺗﺮوﭘﻴﻜﺎ ﺑﺮرﺳﻲ ﺷﺪ.   
ﺳﺎل ﻗﺮار داﺷﺘﻨﺪ، ﻧﻤﻮﻧﻪ  06ﺗﺎ  6ﺳﻨﻲ ﺑﻴﻦ داﻣﻨﻪ از ﻫﺮ دو ﮔﺮوه ﺑﻴﻤﺎران ﺣﺴﺎس و ﺷﻜﺴﺖ درﻣﺎن ﻛﻪ در ﻣﻮاد و روش ﻫﺎ: 
، 1PQAﮔﻴﺮي از زﺧﻢ ﺳﺎﻟﻚ و ﻫﻤﭽﻨﻴﻦ ﻧﻤﻮﻧﻪ ﺧﻮن اﻧﺠﺎم ﺷﺪ. در ﻧﻤﻮﻧﻪ ﻫﺎي اﻧﮕﻠﻲ ﻛﺸﺖ داده ﺷﺪه، ﺑﻴﺎن ﭘﻨﺞ ژن ﻣﻘﺎوﻣﺖ 
 در اﻳﺰوﻟﻪ ﻫﺎي ﺑﺎﻟﻴﻨﻲ ﻟﻴﺸﻤﺎﻧﻴﺎ ﺗﺮوﭘﻴﻜﺎ در ﻫﺮ دو ﮔﺮوه در ﻣﻘﺎﻳﺴﻪ ﺑﺎ ﺳﻮﻳﻪ اﺳﺘﺎﻧﺪارد RTو  1RDT، APRM، SCG-γ
در ﻣﺎﻛﺮوﻓﺎژﻫﺎي ﺧﻮن ﻣﺤﻴﻄﻲ   SONiو  α-FNT،9RLT، 4RLT، 2RLTارزﻳﺎﺑﻲ ﺷﺪﻧﺪ. ﺑﻴﺎن ژن ﻫﺎي وم ﺣﺴﺎس و ﻣﻘﺎ
ﺑﺮرﺳﻲ ﺷﺪﻧﺪ. ﻫﻤﭽﻨﻴﻦ ﺳﻄﺢ ﻓﻌﺎﻟﻴﺖ آرژﻳﻨﺎز و  RCP emit-laer evitatitnauqﻣﻮاﺟﻬﻪ ﺷﺪه ﺑﺎ ﻟﻴﺸﻤﺎﻧﻴﺎ ﺗﺮوﭘﻴﻜﺎ ﺑﺎ روش 
  ﺗﻌﻴﻴﻦ ﺷﺪ. ﻴﻤﺎران ﺑﻴﺎن آن در ﭘﺮوﻣﺎﺳﺘﻴﮕﻮت ﻫﺎي ﻛﺸﺖ ﺷﺪه و رﺳﻮب ﻣﺎﻛﺮوﻓﺎژﻫﺎي ﺟﺪا ﺷﺪه از ﺑ
( در اﻳﺰوﻟﻪ ﻫﺎي dlof 55.3) 1RDT( و dlof 7.1) SCG-γ(، dlof 9.1) 1PQAآﻧﺎﻟﻴﺰ ﺑﻴﺎن ژن، ﻛﺎﻫﺶ ﺑﻴﺎن ﻧﺘﺎﻳﺞ: 
در ﮔﺮوه ﺷﻜﺴﺖ درﻣﺎن،  APRMﺷﻜﺴﺖ درﻣﺎن در ﻣﻘﺎﻳﺴﻪ ﺑﺎ اﻳﺰوﻟﻪ ﻫﺎي ﺣﺴﺎس ﻧﺸﺎن داد. ﻣﻴﺎﻧﮕﻴﻦ ﺳﻄﺢ ﺑﻴﺎن ژن 
و  RLTﺮوﻓﺎژﻫﺎي آﻟﻮده ﺑﻪ ﻟﻴﺸﻤﺎﻧﻴﺎ ﺗﺮوﭘﻴﻜﺎ، اﻓﺰاﻳﺶ ﺳﻄﺢ ﺑﻴﺎن ﻫﺮ ﺳﻪ ( ﻧﺸﺎن داد. ﻣﺎﻛdlof 9.1)ﻗﺎﺑﻞ ﺗﻮﺟﻬﻲ  اﻓﺰاﻳﺶ
در ﻣﻘﺎﻳﺴﻪ ﺑﺎ ﻣﺎﻛﺮوﻓﺎژﻫﺎي آﻟﻮده ﻧﺸﺪه در ﻫﺮ دو ﮔﺮوه ﺑﻴﻤﺎران ﻧﺸﺎن دادﻧﺪ. ﻛﺎﻫﺶ ﻣﻌﻨﺎدار  SONiو ﻛﺎﻫﺶ ﺑﻴﺎن  α-FNT
در اﻳﺰوﻟﻪ ﻫﺎي ﺷﻜﺴﺖ درﻣﺎن در ﻣﻘﺎﻳﺴﻪ ﺑﺎ اﻳﺰوﻟﻪ ﻫﺎي ﺣﺴﺎس  9RLTو ﻫﻤﭽﻨﻴﻦ اﻓﺰاﻳﺶ ﺑﻴﺎن  α-FNTو  2RLTﺑﻴﺎن 
دﻳﺪه ﺷﺪ. ﺑﻪ ﻋﻼوه، ﺳﻄﺢ آرژﻳﻨﺎز اﻓﺰاﻳﺶ ﻣﻌﻨﺎداري در ﭘﺮوﻣﺎﺳﺘﻴﮕﻮت ﻫﺎي ﺟﺪا ﺷﺪه و ﻣﺎﻛﺮوﻓﺎژﻫﺎي آﻟﻮده ﺷﺪه در ﺑﻴﻤﺎران 
  ﻘﺎﻳﺴﻪ ﺑﺎ ﺑﻴﻤﺎران ﺣﺴﺎس ﻧﺸﺎن داد.      ﻣﺷﻜﺴﺖ درﻣﺎن در 
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 :يﺮﻴﮔ ﻪﺠﻴﺘﻧآنژ زا يا ﻪﻋﻮﻤﺠﻣ نﺎﻴﺑ ﺰﻴﻟﺎﻧ  ﻲﺑ يﺎﻫ ﻞﮕﻧا ﻦﻴﺑ ﻲﻗاﺮﺘﻓا يﺎﻫﺮﻛﺎﻣ ﻲﻳﺎﺳﺎﻨﺷ ياﺮﺑ ﺪﻧاﻮﺗ ﻲﻣ ﺪﻣارﺎﻛ يﺎﻫ
نﺎﻴﺑ ﺶﻫﺎﻛ .ﺪﻨﺷﺎﺑ ﺪﻴﻔﻣ ناﻮﻣ ﻲﺘﻧآ ﺎﺑ نﺎﻣرد ﻪﺑ هﺪﻨﻫد ﺦﺳﺎﭘ و ﺦﺳﺎﭘ TLR2 ،TLR4،TNF-α  وiNOS   نﺎﻴﺑ ﺶﻳاﺰﻓا و
TLR9 ﺎﭘ ﻲﺑ و يرﺎﻤﻴﺑ تﺪﺷ رد ﺖﺳا ﻦﻜﻤﻣ ،نﺎﻣرد ﺖﺴﻜﺷ نارﺎﻤﻴﺑ رد هدﻮﻟآ يﺎﻫژﺎﻓوﺮﻛﺎﻣ رد زﺎﻨﻳژرآ و ﺎﺑ نﺎﻣرد ﻪﺑ ﻲﺨﺳ
ﺷﺎﺑ ﻪﺘﺷاد ﺶﻘﻧ ﻢﻴﺘﻧﺎﻛﻮﻠﮔﻨ  .ﺪ    
:يﺪﻴﻠﻛ تﺎﻤﻠﻛ ،ﺲﻳزﺎﻴﻧﺎﻤﺸﻴﻟ  ﻪﺑ ﺖﻣوﺎﻘﻣآ ﻪﺒﺷ يﺎﻫرﻮﺘﭙﺳر ،ﻲﻜﻴﺘﻧژ يﺎﻫﺮﻛرﺎﻣ ،ناﻮﻣ ﻲﺘﻧToll و زﺎﻨﻳژرآ ﺢﻄﺳ ،
Quantitative real-time PCR  
   
  
Abstract 
Background and objectives: Cutaneous leishmaniasis (CL) is one of the most important vector-
borne parasitic diseases, highly endemic in Iran, and its prevalence is increasing all over the 
country. Resistance to antimonials is a fundamental determinant of treatment failure in 
anthroponotic cutaneous leishmaniasis (ACL). Detection of the mechanism of host/parasite 
interactions and reliable molecular markers is critical to distinguish unresponsive and responsive 
isolates for consolidating strategies to monitor drug efficacy. In the present study, the expression 
of parasite resistance genes and toll-like receptors (TLRs), some cytokines and also arginase 
(ARG) activity from Glucantime unresponsive in comparison to responsive patients infected 
with Leishmania tropica was investigated.   
Materials and methods: In this case–control study, lesion smears and blood samples were 
collected from unresponsive and responsive patients with the range of 6-60 years. In cultured 
isolates, the expression of five major antimony resistance-associated genes of AQP1, γ-GCS, 
MRPA, TR and TDR1 was assessed in L. tropica field isolates in comparison with sensitive and 
resistant reference strains. Gene expression of TLR2, TLR4, TLR9, TNF-α and iNOS was 
analyzed in L. tropica-exposed macrophages by quantitative real-time PCR. Also, the level of 
ARG activity and its expression in both cultured promastigotes and the lysates of macrophages 
was determined.  
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Results: Gene expression analysis showed the down-regulation of AQP1, γ-GCS and TDR1 by a 
factor of 1.9, 1.7 and 3.55, respectively, in unresponsive isolates vs. responsive ones. The 
average levels of MRPA gene expression increased by a factor of 1.9 in the unresponsive group. 
L. tropica-exposed monocytes represented higher expression of all three TLRs and TNF-α and 
lower expression of iNOS compared to unexposed ones in both groups of patients. Results 
revealed a significant down-regulation of TLR2 and TNF-α and up-regulation of TLR9 
expression in unresponsive isolates in comparison to responsive ones. Besides, ARG level 
showed a significant increase in L. tropica-stimulated monocytes and cultured promastigotes 
from unresponsive isolates versus responsive ones.   
Conclusion: Expression analysis of a set of influential genes can be beneficial to identify 
distinctive biomarkers between antimony-unresponsive and responsive parasites. The decreased 
TLR2, TLR4, TNF-α and iNOS and the increased level of TLR9 expression and ARG activity in 
L. tropica-exposed monocytes from unresponsive isolates, might possibly be involved in the 
severity of the disease and leading to Glucantime unresponsiveness.  
Keywords: Leishmaniasis, Antimonial resistance, Genetic markers, Toll like receptors, Arginase 
level, Real-time qPCR   
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